
















Step Eleven: 
bolt spacing: 

(Second Design Check) Height to  

3h - > 1  
e 

If this condition i s  not satisfied, use more 
bolts--or possibly, smaller  diameter bolts. 
Testing of the "low profile" flanges 

integrity of the "low profile" flange design 
concept by direct  comparison with the generally 
accepted standard flange design. 
Test  Fixtures 

Two different tes t  fixtures were used for  
the performance of this study. 

Test  fixture #1, which i s  the Saturn I cen- 
t e r  LOX tank manhole and manifold test  setup, 
w a s  modified by replacing three out of six con- 
ventional flanges with "low profile" flanges 
(Fig. 6 ,  7, and 8). 

manufactured to get comparison data on the 
Saturn I, 8-inch LOX suction line configuration. 

These tes ts  were performed to verify the 

Test Fixture 92 (Fig. 9 )  was designed and 

(a) SA-5 Configurntion (b) Low M l e  Configuration 

Fig. 6 - LOX center  tank aft manhole to cover 
joint 

(a)SA-5 Configurntion (b) Low Profile configurntion 

Fig. 7 - LOX center tank aft manifold to 
interconnect joint 

Fig. 8 - Test fixture used in comparison 
testing of flanged joints 
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Table I. Torquing Sequence and Schedule 

F i g .  9 - Test fixture No. 2 

Gasket 

treated per specification MS-750. OB has been 
used throughout the testing. except on the "low 
profile" interconnect joints on the last two tes ts  
where a new gasket material ,  Teflon F E P  - a 
g la s s  cloth laminated gasket developed by Narmco 
under the supervision of NASA - MSFC, was 
used. 
Preparation of Test  Fixtures 

All flange surfaces were inspected for  
finish and flatness by quality control personnel. 

Flange mating surfaces were cleaned 
with trichloroethylene. 

All sliding surfaces between bolts, 
nuts, washers, and flanges were lubricated 
with Molylube spray dry  fi lm lubricant in 
accordance with procedure MSFC - PROC - 22  6.  

thickness was measured at several  locations. 
The gaskets were marked for  orientation to 
the flange. 

5. 
each of the manifold flanges to determine the 
s t r e s s  levels at which the bolts were being 
utilized. Unfortunately, readings f rom the 

Allpax 500 gasket material ,  Fluorolube 

1. 

2 .  

3. 

4. Before gasket installation, gasket 

Strain gages were fitted to two bolts in 

d 

-1 
9 

I6 MOLE ?ATTERM IO m u  PATTERN 

TOROUE SCHEDULE 

~ 0 1 ~ 1  FIRST 1 TlYE SECOND TIYE FlNbL TIME TOROUE 
INCREMEM ~ LAPSE INCREUENT LbPSE TOROUE LAPSE CHECK 

st ra in  gages under low temperature were 
e r ra t ic  and therefore discounted. 
Test  Procedure 

The flange connections were assembled 
using the established bolt torquing sequence 
shown in  Table I which was developed a t  MSFC. 
Each tes t  fixture was hydrostatically tested once 
for  general  reliability. After hydrostatic tes t -  
ing, each tes t  fixture was carefully inspected 
for  any signs of damage. 
installed and reassembled as before. 

in all tests.  Gaseous,nitrogen was used to 
pressurize  the tes t  fixtures. 
periodic checks were made for  evidence of 
leakage and abnormalities. 

After the fixture was held the requested 
t ime under .the maximum pressure,  the tes t  
f ixtures were depressurized and pressurized 
once more  before final depressurization. 
residual LNz draining and disassembling all 
par ts ,  the flanges and gaskets were subjected 
to a thorough inspection. 
Results 

flange configurations of tes t  fixture #l. A 
weight saving of 37% is shown for  25-inch 
diameter flange and 8% for  the 12 inch. 

tes t  f ixture #1 a r e  given in Tables ILI and IV. 
The recorded test resul ts  show that the low 
profile flange is at leas t  as effective as the 
conventional flange. 

Table V lists the parameters  of the flange 
configuration of the tes t  fixture #2;  a weight 
saving of 15% is shown for  the 8-inch diameter 
flange. 

A new gasket was 

Liquid nitrogen was used a s  the tes t  medium 

While testing, 

After 

Table 11 lists the parameters  of the two 

The recorded tes t  data for  the flanges on 

34 












